Requirement of activated Cdc42-associated kinase for survival of v-Ras-transformed mammalian cells.
Activated Cdc42-associated kinase (ACK) has been shown to be an important effector molecule for the small GTPase Cdc42. We have shown previously an essential role for Cdc42 in the transduction of Ras signals for the transformation of mammalian cells. In this report, we show that the ACK-1 isoform of ACK plays a critical role in transducing Ras-Cdc42 signals in the NIH 3T3 cells. Overexpression of a dominant-negative (K214R) mutant of ACK-1 inhibits Ras-induced up-regulation of c-fos and inhibits the growth of v-Ras-transformed NIH 3T3 cells. Using small interfering RNA, we knocked down the expression of ACK-1 in both v-Ha-Ras-transformed and parental NIH 3T3 cells and found that down-regulation of ACK-1 inhibited cell growth by inducing apoptosis only in v-Ha-Ras-transformed but not parental NIH 3T3 cells. In addition, we studied the effect of several tyrosine kinase inhibitors and found that PD158780 inhibits the kinase activity of ACK-1 in vitro. We also found that PD158780 inhibits the growth of v-Ha-Ras-transformed NIH 3T3 cells. Taken together, our results suggest that ACK-1 kinase plays an important role in the survival of v-Ha-Ras-transformed cells, suggesting that ACK-1 is a novel target for therapies directed at Ras-induced cancer.